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Si 

^ 1020020085312 mX\ : 2003/1/16 

[^EJM^&lS] 650318-1379813 

363-852 

[^±] i§^E 34-5 

[^211 KR 

[^Xl] ^SIS XHI423E2.I ^§{HI 2IS SSI , J1l60^o| ^§ 

Oil °lel S^J Ah S S?^UD. QH£I£1 
SS^SISS! (2!) 

20 3 29,000 SI 

[2F&taSS] 28 3 28,000 

o a 0 Sj 

33 m 1,165,000 SI 

1,222,000 8! ' 
[£i¥Ai#] 1. S2fA1- a/dlA1(SEa)_1S 
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1020020085312 #^ <^7>: 2003/1/16 

sfl?!^ <yiflSlS-7l^, a ) *}E. ^Seflc]; b) i^eflci ^ofl tfoj 

<5}-^ofi t±o] £.^3^ ^JLl- ^.^}7] ^*!r ^-£S)-S7> Hfl^l^ ^ 
^-g- ^liflS|S.7l^-; e) #^Jl <y ill s]S 7l^^l ^fls]^ ^aJJ: 

^ f) §]M Anjflci 4°1 ^-^^^L, 3HdJL 3^*1 -g- ^1^5lS.7l^l 

, %<l3L ^-g- Ir^-o]] ^-71 ^JlS ^€^7>1- i^>o^ o) 

^°\] N>N &^*£ ell °l7i(VCSEL) ^ 

« Af-g-f-O.^ #tfl<* CiHEil- 17H^ PCB^l *| ^Hl ^A]^- ^ O^JL, =4* s<H 

^ *1H i£eflclt 3*1 -§-*}-§: ^iL^-ol, VCSEL^ ^M^l ccj-s ^o]^^. 

£ 8 

°A^S.7)^, ^ 71 3 , s^o)o] ^ f ^ 
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1020020085312 ^^ <^^>: 2003/1/16 

4« -ir^-^ #€:£*r7r sfl7l3j^l Slafl33.7l# {A printed circuit board being 
packaged optical devices of multi-channel block type} 

SL 2a £ £ 2b-cr ^4 #Hflo] 7 l^ofl rcj-s} ^Jr* <2^Rr PCB^ £ 

7fl^^ S^Kf i^ojcj-. 

£ 3a^ ^<*fl i^Sr <H3H^ ^3** Jt^^ 3M*UVCSEL)£] tj-ifl^ 

^JL» #2. ^^*r 4# PCB 7fl^3 O.S. <iA]*Rr ^£^cf. 

£ 3bxr r^e}- <Hefl°l^ VCSEL^ cf^fl^ #jr ^^*V 

PCB ^-S- 7fl^^ O.S. ^H*}^ ^£o]rf. 

£ 4a ifl^l £ 4ctt ^ofl i45r ^4 ^HJJl ^-g- ^-#3 ^(V-groove) 
^ <^ 7>^1 >g-ft- ^(fiber block)^ ^JEoltf. 

£ 5tt ^oll 4^ ^-g- lr^-(pipe block)^ ^JEc] tf. 

£ 6^ 4^ 3£ ^B!* ol^H 4# VCSEL2] tf*fl^ ^JM- ^ 

£ 7a ^ £ 7b^ zj-zfr ^eflcq 7 i^ ^ a. ^ofl xt^E} VCSELo] Hfl^s]^ sr)*] 
3* <*lH*Hr £^olcf. 
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1020020085312 #^ <|J*>: 2003/1/16 

£ 9a vfl*l £ 9c ^ ^ofl tcfe} £M<H ^-^tt VCSEL <H 2fl °1 3fl?l^]^ ^ 

S. 10£ £ ^6fl 4ef #^ -g^Tr VCSEL^l JflM^ 3] £| 3.7} ^ 

£ 11a ifl*l £ llbxr 4^ ^s)^ VCSEL o^o] m^S] # 

£ 12a ^ £ 12b^ zfrzj- -g-^sq^r VCSEL 0 ] 9jifl5]S.7l ajj^sjfe. ^ 

* je^jM ^ * 

51: ilsHc-l 52: <yiflS)^7]:£ 

53: $\.o]<>\ ^ 54: ^ 

55: n>ol3. S a]c>>^ 5 6: jl^ 7}o]b_ 

57: #c-ll- 58: An e] |^ 

59: -fr^^ls 60: %<&S. 4^41-8- 9j4fl5]S7l^- 

61: o^eflol^ VCSEL ^ 62: VCSEL 

63: ^1 Ef^l 72: #^ -g-^ 
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1020020085312 #^ <aj*>: 2003/1/16 

£ ^-a- cf^fl^ ^i^r j4M3J€ ojifl^S-yl^ofl ^ ^ o_5, SLcJ- 

^ ^-^ (flip-chip bonding) ^-^-^^ cf^^oj ^.s.^ %Q±*}7} 

°JtiV^^.S, 91 ifl 21 571 ^(Printed Circuit Board; PCB)£r ^ ^ 

# ail^- ^1 iE^r ofl^Al <g olofl ^ ^flSKz, z| ^Ti^- o^S}^ 

*r*l ^^-^1 i^SN ^ 'EHr*} 0 } ji^Al^] 2157)^-014. ol PCB^r 31^*1 
^ °fl^l^l ^ ^oll ^P-Sl ^9] ^-aVAl^l , 5) 5 

ol' afl^jxll^oil n}-e|- ^zK^H 1 ^ sl^^ ^7lJl ^l>|^-)^>oi ^_9_*V 3] 5-1- ^p- 

^-i-^- ^ H-^aI 7) 7l W §ol ^-E-tf. 

°l*H*r PCBfe «fl^i 4)5^^1 ^<H1 ncfe} ^ 7l#, «£t3 7] # > cf* - 

PCB^ A *k<£ ^IIS ^-el ^5H^l X<3 -E*ll## Ifsfc^ 3* ol^ofl £ ^i 

tr£, ^sfloim PCB« , ^el^oii 51^ 3^0- ^ (Patterning)^ 

PCB^l Ml#( Inner Layer (Outer Layer)# ^^.ou)-, Jl^-7> 
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1020020085312 #§j ^7}: 2003/1/16 

(Polymer) 2} -fr^ ^-fr(Glass fiber)* °l-§-^M -ils* ^^It*" ^ 5^ 

PCB^] ^^Ml Sl^AH, o]^. EOCBCElectro-Optical Circuit Board)H^Jl tr^f. 
°1 s-l *r EOCB^ ^7l^o] Ai^sq. ^Aljr-g. ^*}c$ ^ iL^ v-MH^ HM^ 
-f-^ t A Jis ^bHH^sM, ^> ifloflA^ cfloiE^ ^^/<oj: ^si* 3*H #7l 

-i: ^^tr PCB* ^*Vcf. 
<26> ^ 7 fl oi^|^s.7l3fl:-fir nf#(Multi Layer)°-3. ^tr HhU-i-S. <*l 

si 7\?\ tH#^ (Coupling) ^1^>J1 $12.^ , <^h}^ cj.^ §>7> « 0 V^ 

1) 33 ^(Direct Writing) ^ , 2) «J *U>(Beam Reflection) «o Vl ^ , 3) 
^(Reflection Mirror)^- °l-g-*Kr > 4) ^i^ 7H#^(Direct Coupling) 



<27> o]^, £ if ^-S^H, ^2fl^ PCB olE^loj^s)^ c^jl- ^t^cK 

<28> £ l^r ^2fl 7l^ofl xtj-^ wi *u> P}ol=j.j- n ] 3 (Beam Reflecting Micro Mirror)* 

<29> £ 1* ^ , = iLEL(2)S^-Ei ^7] +±3.7} «?]7>5)^l, ^Al s. 

1"(3) ^ Sflol^ Cfol^.c(l) S «.Ei fAjs;} <£^£H SAVSlJl, O] * ^ 

(8a, 8b)* 7i^ PCB Sl^r 3^r3 p}o1=l S cj e i(4a)* #^fl ^>€^f. 

°l^f ^IJL^ ^"£.^-5.* 7^ -f^o] a_U> nl&)(4b)S «Va>^ ^ 0.^0^ ^ 

S(8c, 8d)* 7^^ ^a] J2.^( 7 ) iflo} ^ £ r4ol^.H(6)S. ^i^cf. ^71^, %^s\-S. 
^ 3^*1 cf^S.^ 3 <H (waveguide 
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1020020085312 #^ ^7}: 2003/1/16 

core; 5a, 5b)» -f-«fl , o] =l<H^ ^V^-°fl #efl = ( waveguide clad; 9) 

y\ 9X^. *S.*]}*} 2.^.(2) AiJ:^ 

51 2a ^ 5L 2b» ^-S^V^, ^Hfl^l 7l^ofl 4f ^Jlt "S^Hr PCB°fl ^ 

£ 2a ^ £ 2b^ ^efl^ 7l^ofl 4s ^jr^ PCB^ ^ 

51 2a ^ 51 2b# 1-55}^ , ^sflofl^ ^^>ol S^t^ eflo)^ 

(Vertical-Cavity Surface-Emitting Laser; °1^> "VCSEL"5r ^)(13)S.^-E : | ^o] 
^ ^l^(micro-lens; 17HH ^ 9J-§r 2-°> PCB #^1 ^>#(16)^r ^Sfl 

^>(14, 15H1 *J^g- ^dfsfe « 0 ^# A>-g-^ Si^, °H %-A %■ ^H^l <ilJl 
^51 ^ ^M^. c^H, PCB(ll) SiOBCSilicon Optical 

Bench; 12)71- 5flfe3|. Si0B(12)^ ^ ^$1H ^ <>) |.^o s AV-g-sjrt), ^ 

SiOB(12) cflA]o11 7]&o] Aj-g-^ ^ oicf. aJ- 7 ] ± ^ Jf-^-^ # 

efl = (14)5f i2<>Ul5)S 0 1^^^1^, ^71 VCSEL(13)5.^ ^(17)# ^ 

^^*fl ^M] S^, ^-^1J1(19)^ 4^ #51-45. ±.Z}S. ^SM] ^Cf. Ol 

n fl, ^"71 ^-wlo>^(i6)^ zfz}- ^<g7fl(l8)5. ^^51^ 5U<=r. ojnfl, t^fl^S] #51-45. 
(14, 15)^r 91 $ s) S7l^ I7fl ^ofl^V ^^£)7ll £cf. SEtr, 31^(17')^ # 

^•71 VCSEL(13)£- 3H*1 «K laser beam)ol 71^- ^o_s. ##5]^- 
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1020020085312 #^ 2003/1/16 

^■^1^ LEDSf Edge Emitting LDCLaser Diode)7V ^ ^H-^H , 90\icfl #<>| 

7fl^^ eflo]^ (Surface-Emit ting Laser: SEL)7> tfl^Hr ^ 

^Jl o] £ ^V vCSEL^r M-fV ^l^Bflol^, tfl-g-^= t§l ^sl-g- 

aKELA] ig!x(i7)f a>-§-*}c}o) ^M, Str <r Si^ sj-^-o] j^tfl 200jwn 

SLth #hH1tt ^"£4^1- I7fle] ^^215.71^ &<>]}*} ^j3^o Eii Cfl-g-^ 

°fl %Q±.x}<& VCSEL^- # <?lifl5lS7l^: #ofl 2f)7l^^ ^-f , VCSEL^ «>>-#<i<H] nj. 

icol^ m.s§6\] tfl*fl gtf| ji^§Vji oi^l &*Q{%o] ^cf. 

^"71 ^fl^^>7l ^ ^-^^ N>N Ir^-^ VCSEL <H *gi=fl^. 

74-g-f-o.S*) #cfl<3 c-flol^ll- i7flS] PCB^M ^ofl ^a]^- ^ 4^ -1:^-^ 

%Q^7}7\ sfl7l^^ ^l^^|S7l^ ^fl^>7l 41 tr 5J°ltr. 

4^- ^-^^r 7>olH -§-*}- a} ^ 
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1020020085312 #^ Qx}: 2003/1/16 

Sth cfs. s.^ o. c^o} ^.j- ^4-^ <H*> VCSEL <H3H» * r -8-*M 

7l^^ 250/ffll 3]*HH <yo]cq 31^1^ ig^^ ^ ^ cf*fl^ ^€^*>7 r sfl^l^i 

SEtb, cfs. s.^^. PCBSf ^^Al-g- pcb Aj-o]^ ^ =,o1 

^ i=eflc]« 3*1 -§-^-S- ^iL^Jl, VCSEL ^ i^>l^* 

rf^ -s.^ ^H 1 * ^ 1.25GHz °1^1 ^ ^^d\) 

S)S7l^, a ) i^sfl reheat spreader); b) ^7} ^Seflr^ #Jfafl 

-&^(die bonding)£H ( ^71^]^^ ^ ?)±r <?] ^2)^71 

C) ^7l ^1 M ^sr 3]^ ^ofl tH £-^5^, ^-7] ^]^SlS7]^-oll 

^-^tt ^ ^335.; d) #7l ^ssflcl ^j-^-ofl cfo] ^sq^, ^--aijli- ^ 

5)^7)^; o]l ^fl^fe #^1Jl ^-g- ^ f) ^>7l AEjflcl ^JjLofl cfo] 

#7] f^lif ^^Kr ^^db7># i^-sH t 2 -^^^. 
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1020020085312 ^^ oj*}: 2003/1/16 

<42> <^7H, J$y] jg^-^ s]e ^seiIt:-! sq^o)] «fl^£]^ .a.^ ^^eflcil- ^ 

<43> o^H, oj ^^o] ^ =4* ^(metal core)^ 

<44> ^71^, ^-7] ^ #71 ^71^1^ ^ ^ ^ ^ 

<45> <^7}*\, ^7} #-&^*Kr ^^g- SL^^H" 5l]ol7i(VCSEL) 5E^r #3#7l(PhotO 

detector )°J ^-fr ^f^SLS. , #7l #^*Hf- 4*fl^ ^-*H ^ 

°13H *8*fl3. 4 s Sli, 3L*V, ^-71 o^-g. 3.7II- 2i^\ 

<*l , °H1 tfl-§-*H #7l ^-AiJ: 1-s-ofl ^I^Wb #^7}^ o^o] 31) 

<46> ^7]A^ #7] c^^-g- ^ ^.s. g: fe 5)-o]S Mo] 74 o] ti}^*)- 

<47> ^7]^, ^1-71 #^7><2] o] Z ]]o] 5)^1^ 250/^in 211 ^ 3* ^-^lo. 

<48> ^-7] °Jifl5]S.7l^;-g:^ ^2$X\ SL^^ ^}^}7} ^ <$7] ^ M i5 

<49> St V ( ^7] ^-^^7># ^^>7ll Wfl^§>7l Aj- 7 ) #^7> ^ Aj- 7 | ^ 

^-8- °Jifl 51^71^-^1 ^ i?J*Hl Jf^S)^ ^1 E^-g; ^7>S. ^ 
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1020020085312 #^ Qx}: 2003/1/16 

<so> £th #7l iSeflc]^- 4^^) Al^-g- ^4 ^^j-g- 7^5)^ oi^ ^ 

<5i> c^H, # 7 ] J-H^ 4}j£-§- *£■ #7l *tm #7l ^lifl SI S.71^1-4 Jf- 

^■£)7l ^ofl fA| 7 } 1-^- 7>^*|-uL, # 7 ] ^-g- -fr^M* *fl-fjl, 

#7] afl*^ #ofl ^^^>JL, #71 -JE-S-*^ 5L^-*V s-^i 

<52> <^7l>H, #71 ^^l-g- #71 3j E #7l «?] ifl Si 3.7] -f^S^l 

3H1 #^7> PlBl 7^*>ZL, #7l #Afl<H] £.^1# aflol^e^ ^flJfji, olS: # 

71 ^ol^E 7 > 5fl^ ^#*>JL, #71 S-f-fr^ JSL^tb 3# ^ 

<53> ^ f # 7 j S-^-g- ^-#§>7l ^Sl 4= ^©.3.*1, ^gofl OCf a- %Q^7)-7} 2fl 

^H 1 ^ ^1^^5.71^, a) *1M ; b) #71 *1M ^Seflcl #Jfofl cfo] 

, &7)*\5.$)- fAlif #jr 7)^ <yiflSlS7l^; c) #71 ^Js-^- 

<&$$3,7}38r #-^1 «fl*lsM ^ ( f i i p - c hip bonding)^ ^ ^^SlS; d) 

#7l SIS i^eflC-l Sr>JjL6j| tj-o] M.^£l^, ^^7l Si ^£^5.7} Ufl*]^ 

#41 3L ^#-§- <yiflSl^7l^; e ) #71 ##J: S^Q-g- ^ldflSlS.71^1 ^-7fl 51^ ## 

s ^^-§- #4; * f) #71 ^-#Jl ^Ai-g- <y ill si 5.71^- #°fl «H ^1 £l ^ -g-^ 

. ^7] %*\3L <S^-§- 1~^M1 #71 ##JL» ^SRr t^i^f If*}oj 
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1020020085312 #^ ^7}: 2003/1/16 

^7H, #7l ^^*}S1 #^ #71 sflo]7-l^-^ «v# 

^7H, #7l 3L*lElJSL(+) wj-Aisl #^ # 7 1 ^j£\. z1]o)z\j£ 

^ ^> »S-*°1 *<y*kE* #71 ^4i7>7> ^#3^ 3flj=( pa d) #<*fl «1 El (cavity)* 

^#^-Jl, #7l 7flHlElofl # ^^l-o] ^o. ^^-JT. l-Sl^l^S^, # 

71 ^ aJsHS* ^8 t!-tf. 

#71 u)l7lEla.(-) wj-Alo^ ^.xgo. ^. 7l ^ig^o] ^s]. Z])o]x]% 

21 >S-^ol ti]-cfl7> $)5L^ #71 ^i^Sf n *}^--g- ^#<H1 $#SM 

.-I (epitaxial) ##Al7lJL, # 7 1 ^-^ i£# ^ 5fl^7> «Vtfl s)£^- j£ 

^ ^#*Rr 

^ M^>7> ^7H1^ ojiflSlS.yl^ 

*1H ae^u|o)1 °] ill S] ^71^21- ##Jl ^-g- <e]iH 51^.71^-^; Cfol -S-^ZL, 



<58> ol^l- ( ^ SL^^r ^S5>^ ^ ^ ^AHHl rcf^- cf^ ^ -g--i=-^ %Q±*} 7 } 

<59> r}%- o]iflSl S.71 ^^1- ^^Kr «HH tfl*H ?>^*1 
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1020020085312 #^ <£z\: 2003/1/16 

£ 3a^ <H3H^ *M ^ 3.^% efl^l^(VCSEL)^ ^fl^ Aj-jr 
cf^ PCB ^SoIjI, £ 3b^ 4# PCB ^-^Ml oflAitj- c^s. 

£ 3a« &2i-s\t£, %Q£_x\o] VCSEL(23)S-f-B^ «H #«W^ofl ^€ 

^-ff M SEfe 1-^(30) ^ ^-fK26)-& -f-*fl %5L2)-^ ^>(28, 29)*fl 

^i^^cf. <^7H t PCB(21) tf^fe- SiOB(22)7}- oicf. # 7l #£s)-5L ^7} 

(28, 29)^ -f-^^S. #efl^(28)Sf i2<H(29)5. o] =.<>|^j 1> VCSEL( 23)5.^1 # 

^€ ^7] ^tt 1"^- SE^ sj-ojs ^^-(30) tfls} ^ o.(26)# rcj-e)- *fl 

^M, ^S(24)^ ^ i^S ^i^Tfl ^cf. 

(30)# JL>§ 7H H-(25)« -f-Sfl tt*H SE^ °.5L tf^Val, 4i 

7>(28, 29) £ ^o. ( 26)l- ^S. #4- # ^^^>7ll ^tf. <*| 

7^ N >N -t^-^ol^- N7 fl^ ^ofl N7 flo} §.aH 1-4^: ^M^H, ^sfl 

°H*r 17)]^ ^1 N7fl2] *fl^o] t§>ys| 5^0.0.3., 1>N Ir^-^o]^ -g-o^^ A}-g-*H 

nJ-eH PCB^l ^til^-S-g- 7>^-bH JL^ 7 >ol = (25)l- **|| >y-H- tf/B}oln 
1-^(30)* ^"71 ^51^51(28, 29) ^ %^M26)Mr *fl# f^l ^f°\] 

1^-^ ^Isf- «3i3*Hr ^th oj 7 H, z^sq ^-s. 

4^-4 ^ o. M.JHL £fe l-^-(30) ^l-b ^^(A)7> ^^7]- 
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1020020085312 %^ <£x\: 2003/1/16 

<64> £ 3b^r £ 3a°11 pcb^I Q^f>}A] ^Altb cf^iSAi , fAji;} 

-£^3: B, ^^o\] o^fl PCB xfl^-^ %- cf^. PCBS *l^£)^r 3* cflX| 

Sj-Jl Xicf. ^7]A-1 ( B5. SA]5l^ JjL*-^ AjO. ^.s. ^ 4o]n ^(30)0] 
(29)5+ ^^5]^ ^--£il5>| til «U> ?1t^oli| 7 ]*L »^0_3_ , C3. S. 

A l £ l^r VCSEL(23)^^.^-Ei sa>^ ^ 0*5141=- pcb iflofl ^-fr ^ iE 

^ sW = #4=.(30)°1 #<%s)^ ^ *\)A]i5}JL $X^. 

<65> £ 4a 5L 4c« , #7l -*J -fr 1:^-* ^Sl-ul, £ 5» #7] 

<66> £ 4a^r ^S. ^ofi ±.^9] ^Aj-O} Ajo=Li=. ^o) A1.o ^ 

-iK fiber block)^ ^^ol^, J£4b^ ^-^l^ ^ ^ajo] ^ aj o_ -g-^o]^, 

£ 4C ^ Sp^ ^ S.- ^ ^Aj-o} ^ Ajo. .M^o. ol Cf. Aj-7] 

V7 r ^Aj-o^ ^(v-groove)^l wj-^-^W. 
<67> £ 4a - t^o^ ajxmh rcj-s. ^.g. o. mo. ( 4* o] 

(interconnection)^ ^-f, a) V7> ^o] 4^ 7 fl ^Aj E ]^ .a. 

"if (41) J b) Aj-7] V7> ^Aj-o} ^ofl AJ-OJT^^ ^ 7 fl^ ^0.(42); «] c ) Aj-7] 

(42) Aj-Jfofl Aj-«. ^(44)^. 5E^>o^ - ojcf. 

<68> Aj.71 sy* 1-^(41)^ Aj^^^ol^ ^ Jl^-7> ^^15. ^3*}, Aj-7] V ^> ^ 

^ *(D)^ eflo]^ ol-g- ^z^l o}sfl ^ 01^ 
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1020020085312 #^ 2003/1/16 

<69> # 7 1 ^o. ( 42)^ •frel'S-frCglass fiber )7> A>-g-^ ^ o^o.^ , # 7 } fl^-frfe # 
^-fr (Plastic optical fiber: P0F)9l %°] a>#^^>cf. , #7l ^-R- 

(42)^ ^SflJ-S. (optical waveguide)^, tfl^ ^ 5^0.^ ; #^1^ ^*}7}3, & 

<70> #71 #Jf M-(44)£ ^o^l 95% o]#o] sje^ -R-el(Pyrax glass)S ^§#£| 

TIM- SE^r, ji-g-*} ^^Hl (polymer )5L ^ #1*. 

<7i> £ 4b# %^\^, 5. 4c°\] lEA]^ #JjL £.5} o^o] 1-^.(41 ' )^o.S£ 

^>-§-€ ^ 

<72> 31^ , £ 4c« ^S*}^ , #7l #Jf 1-^(44')^ #7) 3r}JjL 1-^- (41') oil V 

3 #3 ^ ^#^1 *■<>] ^€ ^ 

<73> #7l ^-^0.(42)^ 45.E SL^ 90£^ , #7l ^E5X}-S<4 

<74> ^ ^ ^ofl ttfs. mo. Si ^((Silicon Wafer; 4lH V*} ^#£| ^ 

(D)* ^-fr(42)# #«a^7ll =H, #71 ^0.(42)^ ^ £5 f St 

<75> tr^, £ 5^ ^-g- sj-o] S l-^-(pipe block)^ ^S^lt}. 

<76> £ 5-1- %2^>^, ^^ojl ccfs #A]Jr o^^-g- -g-^ a ) #£2l-5-g- ufl 

^5. ^-M^dinderclad; 45); b) ^. 7l <>lt;-l#Efl^.(45) #-^-°l| A-| s\-o)s. ^ 

#(E)JU=L $0] ^.-711 ^#5]^ S^( core ; 46); c) #71 4^r7fl^ £ofl 
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^5]^ 4^7fl3l #^-fi-(42); ^ d) %^(42) tfJfofl ^B]#sfl^ 

(overclad; 47)# S^rH ^^t}. 
<77> #7] S^(4 6 )^ ji^} ^^M, #^*r*l 8^31 7MH ^^-^ 

^■7} ^-8-(42)l- 7Hje. *>7fl £M, ^-71 i2<H(46), ^cifeflE 

(45) ^ = (47)71- 3#£H 4*r3 sl-ol^ ^#(E)# ^ £]jl> o] sj-ol^ ^. 

■ -it ^71 ^ ^-(42)7> ^^i}. 

<79> ^-7] ^o.(42)^ o.^^o.o^ &o.u}, «ef^ #^-fr(P0F)<y t.} 

<80> Aj-7] ^.tH#Hfl^(47)^ ^4^o] 95% o)a o Vc] ^ej-^ o.^ _ £ - 

<8l> av 7 ) ^-Aj 0.(42)^ 45c a- 90£ o) z|-£ S ^^M. "n"7>^ "l_»7>^A 

<82> cf A l iH^, £ 4a Ml^l £ 4c ^ £ 5°fl ^ <^^-g- 

(Polymer) S^b Si 71^(41) ^Hl V*r ^^.S D^I^H ^ ^H3-fi- 

(42)# 455. 5E^ 90.E5. ^^-JI, tH^r^r 90S SE^r 45S. ^S r o} —l"*} ^ 

^ »i_»7l- 5.^3. ^-g- ^-fi- 1-^-4 3XM = Tfl^-^-o.^^, cf^ PCB 
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<83> o]z>\ t £6^1 £ 12b» #S*H ^Al^oll 4=. cf^^ -i-l}.^ 

<84> £ 6^ ^ t^ofl ixj-ef- ^1 E^-g; ol-g-s>cr| cf^ VCSEL^ cfift^ ^1JL» #JL 

4^ PCB^l ^-g- 7fl^o s a^Kr 

<85> £ 6 ofl go], Cf^fl^ ^^llf ^^^>7l 3l*fl, ^#JL O^-g- 

<86> ^ > ^^7\^ %*\3L ^^-§- -Ir^-g- #<^1-JI7> <5>^ ^nV^- 4=Hr^ ^- H ]o> 

*(Ll~L8)^r 7^t!: ^, -H^ 7H j=(25) ^ #7l MS^cM ^(alignment 
target) (34)^- n]^ ^#*H #7l JL^ 7>ol^i- ^^-t11 ^cf. ^, # 7 1 ^ ^ e^ 
(34)# #7) o]^S]S.7|^-34 J7^ 7>ol^.oil $1*1* ^1 .2-^-* 

£4. ^le-i^V ^1 e^i^ ^1 <H*fl *#3<y PCB t^Is ^^^l^i a> 

-g-S}^ Si^r PCB 3Ho>_o aH] ^ j7^^>7ll #71 JL^ 7}o]^_ ^ PCB #ofl 

*13 S*l» 3* HrW. 

<87> # 7 } <yiflS]s.7l^:^ «flxg- #n}cf #71 t^ji <g^_g. ^.^.(3 0)JI |. #jeb1-5L(28+29) 

* 5L^ ^<$-5}5L, #7l o]iflS]5.7l^ Sfl^ #oflA-l #71 #JES}-S(28+29)21- #7l 

^tfJi ^^-§- l-^(30)ol ^AIJLS ^^SliE^-, ZL ^1*H ^-^U] 5)^}, 

#71 o^^-g- lr^-(30)4 #71 ^(28+29) 21 ^t^H 7># ^ 

3 ^*>7l} 51 nl, Z}-Z]-<S] A^o. ^/^ ol ^ ^ol(Ll~ L8 )^ ^s)-^^ 

eHH, JE^J: 32^ #71 ^<£# #Jf ^ ^-f-ofl ^#51^ ^«Kg- M-El-^cf. ^, 
33^ z^S] ^ ^a?-Al7l7l oflS-Al ^MM4. 
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£ 7a £ £ 7dtt ^ #2fl^ 71^ ^ ^ofl t^-ej- VCSEL°1 Hfl^s]^ # 
3 ^W^Hfr , ^efl^ ^4- VCSELC50) <H3H^ zj-zj-sl 2 50^mS. JL 

(cavity)^ f^#^ ^^1(CCT)7> #7] 2 50//m Jitf ^Tfl ^ SU^. ^, ^} Q 

"ff 1"^ S^r Sf°l^ ^7l# 3]- 711 7>^-^>Jl ( o)6\] cfl-g-*}^ 7fl a] o]dHsl^7l 

°i ^-g- *d#^ ^tt t-sj- ^15. %^^7>ol ^(Source) ^ 3# 

71 (Detector )!- N>N 1-^- <>13M ^Efls. tifl^H f^Jif <*|7H, 

#7] Cf^fl^ + ^ ^#7l^ Cf*fl^ ^1^5>^ ii, ^-71 

*M ^#*Kr ^#7i^ji th}. 

7l^^l 1>N i^^r I7fl^ ^oflA-] ^^§>^^1°>, ^- ^oflA^ cfl-g-^ 

*MBl* ^^^l*>7l *fl^T, ^, ^"71 ^-B- 1"^- iE^r ^7> 

A^JI, o}e] 7fl^ ^JES^* Cf^ofl ^Tii ^rf. C>^-^, o}ofl TX|- 

VCSEL ^ ^-^#7l(PD)^ 1h#<l<*fl cH^V cfl^ol jl^sq^, PCB ^TlH ^-y) 

^tt ^ JL^4°fl ^ tf*fl^ N>tl -gr^S] * ^%;7]7\ 2)1 

7l^SHo> *Vcf. 
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<92> o]t\, 5. 8, £ 9a ifl*] £ 9c* #2:*M , ^1 ^Aloflofl 4s. Jgj-^*} 

<93> £ 8 o. ^v^ofl sq-o]o^ ^-tgsi^. vCSELol sfl7l^ ifls]5.7l#°} ^ £ 

< 94 > 5. 8-§: t£s}^ , £ ^! af^ Mi^}7[ sfl?l^€ ^sl^l^ 

* -M^^cf. £ 8<HH, 4-^4 2}-^ ^Efl# 7M^, *V ^ «-olj7 rf 

€■ ^ sfl^a^ zJ-Zj-o] ^_9_4^ JE.o^ *}JEL3 ^^o] ^S] 

<95> %Q^*}7} 2fl7l^l^ ^liH 5] ^71^-^^ *|e ^x£3lDK58)7l- ^3 

°1 5^31, ^7l i^eflcl(51) ^^Hf^ <51e iHeflc1(51)7> «fl 

^-71 ^] — ^5flt:-1(58)^ 1 ^ ^ iS^ (metal core)<H 

^ ^^.H, ^-7KGND)S ^£]7ll ^4. °H, ^"71 §1e ^ir ^(51)^ 

PCB Jf^fe ^ o]sq^ Jf-£ofl ^-^cf. 
<96> 5Etb, ^^3)3.71^(52)^: ^"71 >i IE 31^(58) Aj-JjLofl cfo] -g-^BM , 

<97> SE ^j. i ^333(54)^ #7] 3Je iSeflDl(58) ^ofl cM # 7 1 

T 2 "^ <?liflslS.7l^:(52)<Hl J2M<H -£-^(53) 5)<H Stt^. ^7} ^ 

(54)fe ^7|Al31 ^ Jr* ^ ^-2:^71^ ^E^g]^ J£^. t^^B|#g)^ 
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<98> Hth 3^*1 -g- Si 3) Si) 5.71 #(60) #7) §15 ^^eflc-](58) *>-¥-^l tfo| 

t A Jit *3EB|-S(HA1S|^ &^-)7> ^IeH sacf. 

<99> S^-, ^Ajjr ^^-g- ^"71 ^-Ajjg. 3^H0-§- ^ifl 2] 5.71 ^(60)^)1 ^flS)«H 

5M. <^7H, ^"71 ^a)Jt <g;g_g. 1:^-8: ^tt Hl^r Ir^-olcj-. 

<ioo> ^^- ( ^--^^V(61)7> ^"71 *|e ^ff2flci(58) *>^1 tM ^£1jl, <tf7l 

^lifl 2] 5.71 #(60 HI ^^H, ^>7l #AlJr ^-g- ^-71 ^AlS 

» ^^>7ll €4. <^7H f aJ- 7 } #^7}(61)^ S^l^ eflol7i(vCSEL) HL 

fe- ^-^#71 (Photo detector) <H ^Bfls. afl*l€ ^ oicf. ^fl, «> 

^ ^"°1 , ^-g- 3711- *M ifl-g-sM ^-71 #aijt ^-g- 1- 

t^llt #iWcr ^€^>(61)^ ^eflol 2l^7> t^^i ^ Sicf. 

<101> AJ-71 ^1^2)5.71^-1-21 -f-zj-Al i^l-i: ^l*>7l 4|«fl ^-7) §1M A£ 

B^S] <q^«.6j| #^5^ Jl^ 7}oln (56)f jc^. ^ ^l ^^^(61)1- ^ 

^>7fl Bfl*l*>7l 4]«H ^7l ^^7}(61) £ ^"71 %AjJr ^^l-g- ^lifl 21571^(60)21 
^ fl*H ^-^^ 33 3-^(63)-* ^7>5 S.^ ^ sat]-. 

<102> ^ltb 3fe ^^21571^] Q^*] , ^l-^H 3^ #71*13:^ 

#cl ^ = (57)# -f-*H ^^3, -*7l ^71^1^^ >S-7l ^ ^2)2)5(54HH ^^51 
<H VCSEL <H31°1(61)5 #$.7} ^s) 0 ! ^Jl5 *£^H N>N £^ ^ Ajo. 

Ir-iHl ^i^SlTll ^cf. o]^ ^-£4^.5^- Aj^7l- ^-^#715 ^^-sl^L, ^-71 #3 
#71 ^ ^-S-g- ^-f- ^^2155 -g-^M ^^l 51 al ^"71 ^Jlf t^A] # 

71^1 ^^>^ PCB iflS ^^*>7fl 
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<103> £ 9a £ 9cxr t^l ^ ^3^r VCSEL o^o] afl^l^sl 

#^ ^ *1M ^n^s] #^J£olc|-. 

<104> £ 9a^l W>5f ^o], ^- i£^ofl = #€4i*>7> 3£fl7l^^ o]ifls]S7l^ 

^s e flel(58)^ ^aHf<*H Jl*^ i£e|]i;i (51)7} afl^slJi, ^ ^3 
3^(54)7}- ^ 7 fl afl^sl^, #7} ^ ^^s)s(54)5q- <^^5L)^ sHo} ^.^(53) ^ 
#513|5. ^fl^-g- wlo>^(55)o] ^#£H oji}. 

<105> St]-, £ 9b<>ll W}<2}- ^-o] ( ^. ^ofl tcf^- %Q±7}7} 3fl7l^l^ ^iHS^l 

^1 t^(56H iSefln-1(58)^ <2l*Hfofl ^3=U, VCSEL °]zl]°](61)7} 

S iSefliH (58)£] *HjLofl cfoi ^.xgsjol ^o. 1 ^ > ^ 3^ E)-^(63)ol #7l VCSEL ^ 
eflo]( 6 l)^ ^^Hfofl oicf. ^ ^^2)5.(54)^ n>^-7|-^S #7l VCSEL 

^3101(61)^ ^-^(53)5]^, #Jl3]3. sim-g- wl°}*(55)* 3-fi-*H ##J"7l- 

<106> £ 9c# %^*>^ , #71 ^ *|e efl r^(58)^ ^r^l *(64)4 

^*l-§- #(66)ol 7}-^-£H # 7 J AjJi-g- #(64)£r #71 1*1 S ^Seflt-l 

(58)7> #71 ^]ifls)JL7l^-l:^ ^-avsl7l *H1 #xfl 7 > n]B] 7f^-^j7 ; # 7 1 ^g- 

A H1 ^^-g- -fi-^l-^ *ti^L, ol^i # 7 1 *fl$l*l £#*(65)^- ^# 

^JI, #71 5!-K-(65)-§: S^Ml £cf. #7l 3*1-8- #(66)^ #7l ^ = 

eflc-1 (58)71- #71 oldfl 5lS.7l^rl-^ ^37) *H #^7} *ls) 7^^-Jl, # 

7l 5)lol^jes. ^fl-f J7 ; o] * ^-7} v\]o}^^ 7 } *l<% *\ ^o]j 

£#*(67)^- ^#5^, #71 i^^(67)^- £^-s->7ll 
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<io?> ^12 -^aHI 

<108> s_ io, £ Ha S. 12b» t£s}oj ( ,g. >fl 2 ^aHH rrj-^ ^ 

<i09> £ 10^ ^ofl tcj-ef ^slfe VCSELol afl ?j ^ ^ oidflS|3.7l#fi| 

<H0> £ 10# ^S*}^, X]2 ^Al^cfl rc|.s ^-^^>7> 2fl7l^)^ <?lifl2)S.7) 

*1S i£5l)t:-1(71), £-^(72), l-H^H u] 0^(73) _ ig^-^-g- ^ 

^ ^35)3.(74), ^J:-g- a]o>#oi £^^(76), 3g#<§ *|e ^iE^Dl (77) , #^l-(79), 
JE^ 51101^(80), ;g<g-g- ^-^#^(78), VCSEL ^elH(81), ^*l-g- £#*(83), ^ 
1 7H^(82), #^1JL 4^1-8- ^1^215.71^(84), ^ifl 51 5.71^(75), ^ JL^ 

7j-o]jE.(85)l- ^sq^rt-ii, xi 1 ^ahi^i ulJE^H =L *H^n>^. 

<m> Mj-^cq xl2 ^HH t^a ^^7> sfl7Hi^ ^iflSj^l^Ai, ^g- 333) 

S(74)^r ^"71 ^i)] 35.71 #(75) ^«-ofl Hfl^£]ol §^ ^(flip-chip 

bonding)^, ^^KSDfe ^7} o]iflSlS.7l #(84) wfl*l£l<H 

#^ -£^5H , ^7] <g^-§- 1"^M1 ^7l Mlf ^^1-711 ^Cf. 

<g- Xll -s A ] °fl ^1 A i ^ ^^3^(54)^ #^74(61)71- *|E ^=511^(58) ^ofl ^ 

cfol ^.^sIji zl-zl-^l <yifl2l5.7l# ^><H1 9±o)o] ^-^(53)51^1^, ^12 ^HHH^r 
^ ^^Sj^.(74)Sl- ^-^^^(81)71- z^o} <y5flSlS7l# ^ofl ^-^ (72)£| Jl, ol 
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^^}(81)7> ^^5]711 3*=K 

<112> o] S.^^ -g-^ -§- *Rr °l-fRr 2.^- A|Jr^ PCB ^MH -g-^ 

<ii3> g:^ ^1-71 *)e iHeflc-l(77)^ 4<r^ #(76)^ 3*1 -g- *(83)<>1 7} 

SHrHl, #7l *lJr-g- *(76)€- #71 §1M ^Sellc1(77)7> #7l ol^SjS 

7l^#4 ^-aV£l7l *H #Afl 7 > flfe n)E) 7}^}jl, #7l ^flo« 

^-^#^(80)1- Sfl-fjL, °1^- ^1-7) -fr^^S ^^^1 *<=Hl S^«V7fl ^Cf. 

S*V, #71 *(83)-& #71 *1M iHellc-l(77)7> #7] «?1 ifls) sL^l- uzj- ^a}-£]7l 

^ofl 9Xxr ^ olel 7>^§>J7, A> 7l ^ofl ^01^(78)^. 01 

^ #71 51 5|lol^E(7 8 )7> 5fl^^l ^oj] *8#S>7fl ^Cf. 

<H4> £ lla tfl^l £ llb^r £ ^-^^1 144 -a^sq^ VCSEL <H31°1 ^l*]*} # 

^ ^-E, ^ ^ *1S ^Seflc^ #^H^>lcf. 

ifl^S.7l^ ^S3]c-l(77)£| ^-^1 ^.^^ *1 S ^^eflcl(7i)7> wfl^ls} 

^-^(72)ol oicf. 
<116> J£ llb°fl W>«q. ^O}, ^Vtgo^ ^2 ^Al^ofl CCf^ ^^7]-7> Sfl7l 

^ ^l^sl5.7l^ Jl^ 7l-ol^(85)7> ^sellcl(77)2l ^l^ofl VCSEL 

^ellol(81)7> f>)E. i£5|]cl (77)^1 ^Jfofl , 3=$ ^ 1 ^(82) 
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°1 #7l VCSEL <^3H(81)^ W ^3 3 5.(74)4 

A oM VCSEL <H^l°l(81)fe 1-^^ -&^(72)£]<H 544 
<"7> £ 12a ^ £ 12b^r -&<3 3^ VCSEL^l ifls^l^] 4 7] 3 s] ^ % 

<iis> ^4 £ 102] #^4(81)S>1 -g-^ 4^-4 efloj^^ ^-av 

IhlM -^^t!- w o VAl g=^. «VA> w o V^ol v1l7lE)ti.(-) ^4. 

<H9> £ 12a# ^S^, ^-7) i^Ejy (+) w^o] #^4(97) 4^" 

(95a, 95b)4 eflo]^^-^ ^4 o 0 v^( 92 )o] ^4iE4=- ^7} #^4(97)7}- n 
^(94) 7flwlEl (cavity; 93)1- ^^^JL, #7] fflwl^ (93)^1 # ^ 

-8: f^Ka, °1# # Si 414^1, ^Jl^, #7l 4 

ti4^1 <H 7H , JETg-^jr 91-8r 0.1T °lS}<i| <yiflslS7l4 c 'l^l ) .E^Jl 96^ 4 

S- *l^-g- 2fl^ol4. 

<i2o> £ 12b* #£5}?! , >S-7l v|]7l^y (-) « 0 >4<q ^^4(107)^ 

#^-(105a, 105b)^ eflol^^-o^ ^4 102)0] ^7} ^7} 107)4 

^^(105a, 105b)-8r ^i^Hl $>$*H ^(epitaxial) ^a^ji, 4.7I ^ 

^ u oHKl02)2]- 4^- Sfl^.(104)7> 4^ « 0 ^o] STgofl ^471) ^4. 

<121> *Vt$6\] 4^. ^ AjAjofl * ^2 ^AHo]] o)^ 4^fl^ #^7}7}- 3fl7l 

€ *r ^7H7fl ^>^W. 
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<122> ^-rgo!] tcfs^ N>N 1-^-^ VCSEL <>MH ^^fl» ^}-g-^- #tfl*j c-]] o] E ^ # 

I7fl^ PCB^l^i -g-Alofl ^^a]^- ^ oicf. 
<123> gc^, ^<*fl ji^ 7ME ^-g- -2.^1^: H o v *m *r £U, ^ 

<124> S ^V j M. ^6)| cf^o] ^-g- <^ y CSEL O^Eflol^- A}-g-T5>cij 7^0] 

250/zm ^*HH <yo]£] ji]^^. ^ £>x}. 

<125> gc^ p CB ^. ^-A]^ ^Al-g- PCB A}o]o\] ^ =LO]o) ^| E 

<^H VCSEL^ ^#^^1 7fl^^- ^ XJcf. 

<i26> ^ofl ccfs.^ ^ ! 25GHz ol ^l-o) ^ ^Sj-^cHl rfl^j- 
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1] 

a) *]J= ^S3flc](heat spreader); 

b) #7) fi\E. ^Seflc] ^ofl cj-o] £.13 (die bonding)sH, £7}*\3L$>\- 

■#3L ^_^) 7]^ ^§-* ^ifl5lS.7l^;; 

d) ^7} AH^ci ^Pr°fl ^^H, ^^:^>7l 

#ofl <4o]^ £-^£H, ^7} ^-A]3L ^-g- -#71 ^^1- ^i^Hr ^-^^7]- 

# ^^7}7\ 471^^ <yiH5lS7]^-. 

I^^S" 2] 

^^ofl Hfl^l^^ *]e ^^eflcil- ^ 7 >S i 

f-*Rr ^^7|-7> 2fl 71^1^ ^1 4fl SI 5.71^:. 
3] 
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*|H i£^D]^ «i mt^ro] ^o. ^ ^(metal core)<?} 3* ^ 

4] 

[^T 1 * 5] 

^11%H1 5fl°H, 

[3^* 61 

^i*Rr ^-f-* S^ 1 ^ eflol^(vcSEL) S^r ^-^#71 (Photo detector) 

[$^* 71 

*Hi*4l 9X^^\, 

<#7] %Q^7}^ Cf^fl^ ^Jl* ^AHl ^ O^o] ^EflS. Bfl^]£] 
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8] 

#7} %*)SL ^-g- 3.7]% 2^H, ojofl cfl-§-SH ^7] %^3L ^-g- 

^ofl ^7} %Q^7.}2) o]$)o] Z\x}7\ ^ ol^ 

9] 

^7] %*\3L ^-g- -"^r ^-fr 1-^- HL^r m^SLS. i5}±r % 

Q±7}7\ 3fl^l^€ ^515.71^. 
[^T 1 * 10] 

^li^i sa^i, 

A oM ^^^7>o] B fl o] 250//m ^s}^ ^ 9l±r 53* Sfe 

111 

^71 ^liflSlS.71^1-^ Jf^-A] ^.^1^ ^X]Z}7] <#7) ^ *)l= ^xr^o} 

12] 

*fll3*<Ml &<>H, 
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13] 

^ %Q^*}7} 2fl 7) 9l$\5\sL7}$-. 
[^^8- 14] 

*iiiih sa°H, 

»^fl7> SU^r 7^^1-Jl, ^-71 #Aflofl ;g<£_g- Sfl^L, o)3f. Aj- 

15] 

3*1 -g- ^7l §]E ^efld7> ^-71 <yiH2)^7l^-#J2}- ^^7] *H f- 

47> n}Bl 7>^§>J1 ! Aj. 7 ] S-Aflofl je^aJ Jlo|AE| ^fl-^-Jl, oj* Aj-7] ^ 
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l*^^ 16] 

a) ±iLEflc1; 

b) #7l iSfflc] #^-oil 40] £-^sH ( ^7lAl^fif ##Jl1- #Jr 

c) #71 <?lifl^S.7m #^-ofl tifl^Slol ^(flip-chip bonding)^ 

d) #7] ^efld s-HLofl cfol ^sH, ^-Al^i- ^^>7l 

7> Hfl^l^ ^-Al^ M^^l^; 

e) #71 %*\2L ^r^l-§- s\ 5.71^1 ^-7fl ##Jl <?i^-g- 1-^-; * 

f) #71 ##JL -g- <yiflSlS7l^- #<H] Wfl*l£H ^^H, #7l # 
^-g- 1-^-^1 #7l ^AjJt ^i^>^ %Q^7} 

«- ^#£)i=. %Q±*}7} Sfl7l^)sl ifl 3 5.71^:. 

l^^-Q 17] 

*fll6%Hl SW>H, 

#7l ^seflci ^l^Jf^l yfl ^1 si ^ AH^cjf ^7}^ £ 

18] 

^116^1 

#71 «1je ^efli:^ 1 ^liM-ol ^ ^o] ^ ^ 
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[^t 1 * 19] 

[^^^ 20] 

21] 
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